
















































































































































































































































































































































































































































































































































































































































































































(Effector & Central 
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Immune Deficiency 
CD4 Depletion 










Low Thymic Output 
Lymphoid fibrosis 












































































































































































































































































































































































































































































































V1	 V2	 V3	 V4	 V5	 V6	 V7	 V8	 V9	
Variable region Conserved region 
















































































































































































































































































































































































































































































































































































































IPC215	 Mus	 5’-GGACACTATGCCCCTCCTTAGA	 	 0.1uM	







Mix	2	 	 	 	 	




















































































































Step	 Temperature	 Time	 Number	of	Cycles	
Initial	denaturation	 94C	 3	min	 1	
Denaturation	 94C	 30	sec	 35	cycles	
Annealing	 60C	 40	sec	 	
Extension	 72C	 90	sec	 	
Final	extension	 72C	 10	min	 1	


















Padding	 785F	primer	 	 	
TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 R1Seq	
Read	2	sequencing	primer	 	 	

















































































































































































































































































>40.1	 >35.1	 0	 Negative	 0	
37.0-40	 32.0-35	 1-10	 Very	low	 1	
34.0-36.9	 29-31.9	 10.1-100	 low	 2	
31.0-33.9	 26-28.9	 100.1-1000	 moderate	 3	
28.0-30.9	 22.0-25.9	 1000.1-10000	 high	 4	



















































































































Name	 Primer	dimer	(pmol/L)	 Amplicon	(pmol/L)	 Qubit	nM	 Ratio	Amplicon:	
Primer	dimer	
Plate	1	 4871	 2721	 7.24	 0.56	
Plate	2	 2466	 669	 2.44	 0.27	
Plate	3	 2072	 780	 2.92	 0.38	































2	 9318	 		 3283	 		 0.35	
3	 4871	 0.52	 2721	 0.83	 0.56	
4	 2220	 0.46	 1830	 0.67	 0.82	
5	 1420	 0.64	 1010	 0.55	 0.71	
6	 743	 0.52	 719	 0.71	 0.97	

























primer	dimer	 amplicon	 primer	dimer	 amplicon	
C1	 14000	 12300	 17	 54	
D2	 38200	 2360	 56	 12	
C3	 37500	 3010	 54	 15	
C9	 74600	 1710	 65	 5	
C10	 38000	 2960	 35	 10	
















































































































































































Number	 119	 22	 	 89	 20	 	 55	 	







































































































































































































































1	 D4T	 66	 42	 7	 17	
2	 AZT	 57	 35	 7	 15	
3	 ABC	 73	 42	 8	 23	
4	 Controls	 109	 0	 0	 0	
NNRTI	1	 EFV	 48	 46	 2	 	






















































































































































































Histogram of HIV Viral Load






Naive Experienced Gulu (naive)






Histogram of HIV Viral Load Suppression









































































































































































































































ART-naïve		 1.3	 38	 Measles,	pneumonia	
Gulu	(ART-naïve)	 4.4	 5	 Pneumonia,	malnutrition,	
hyperglycaemia,	Gram	negative	sepsis	
ART-naïve	 3.1	 25	 Measles	
Gulu	(ART-naïve)	 1.33	 2	 Unknown,	died	at	home,	probable	
pneumonia	
Gulu	(ART-naïve)	 1.74	 94	 Unknown	







































































>40.1	 >35.1	 0	 Negative	 0	
37.0-40	 32.0-35	 1-10	 Very	low	 1	
34.0-36.9	 29-31.9	 10.1-100	 low	 2	
31.0-33.9	 26-28.9	 100.1-1000	 moderate	 3	
28.0-30.9	 22.0-25.9	 1000.1-10000	 high	 4	











	 Baseline	 Week	12	 Week	24	 Week	72	
ART-naïve	
(plasma)	




22	 19	 0	 22	
ART-	naïve	
(pellet)	




22	 	 	 	





















































































































































































































































































































































































































































	 	 	 	 	 	 	 Naïve	 experienced	
Bifidobacteria	 5	(4)	 0	 1	(2)	 0.71	 0	 0	 0.07	 1	
S.	aureus	 11(9)	 5	(23)	 29	(55)	 <0.0001	 4	(4)	 3	(15)	 0.42	 0.61	
S.	pyogenes	 0	 0	 0	 1	 1	(1)	 0	 0.45	 1	
Fusobacterium	 1	(1)	 0	 2	(4)	 0.47	 0	 0	 1	 1	
Enterobacteriaceae	 26	(23)	 8	(38)	 17	(33)	 0.23	 35	(37)	 11	(55)	 0.03	 0.35	
Staphylococci	 3	(3)	 0	 12	(23)	 <0.0001	 0	 0	 0.25	 1	
Lactobacillus	 0	 0	 0	 1	 1	(1)	 0	 0.45	 1	
	 	 	 	 	 	 	 	 	












	 	 1	(2)	 	 	 	 	 	
S.	aureus,	
Staphylococci	
	 	 7	(14)	 	 	 	 	 	
S.	aureus		
Enterobacteriaceae	
2	(2)	 2	(9)	 5	(10)	 	 2	(2)	 	 	 	
Bifidobacterium,		
Staphylococci	
1	(1)	 	 	 	 	 	 	 	
S.	aureus,&	
Fusobacterium	
	 	 1	(2)	 	 	 	 	 	
Staphylococci,	
Enterobacteriaceae	
	 	 2	(4)	 	 	 	 	 	
Bifidobacteria,	
Enterobacteriacea	
	 	 1	(2)	 	 	 	 	 	
Enterobacteriaceae,	
S.pyogenes	






















Bifidobacteria	 3	(3)	 1	(5)	 1	(2)	 0.62	
S.	aureus	 19	(18)	 3	(16)	 8	(16)	 0.95	
S.	pyogenes	 2	(2)	 0	 0	 1	
Fusobacterium	 1	(1)	 0	 0	 0.62	
Enterobacteriaceae	 39	(36)	 5	(26)	 9	(18)	 0.07	
Staphylococci	 0	 0	 2	(4)	 0.15	
Lactobacillus	 0	 0	 0	 1	
	 	 	 	 	
Any	Mixed	 	 	 	 1	
Bifidobacteria,	S.	pyogenes,	
Fusobacterium,	&	Enterobacteriaceae	
1	(1)	 	 	 	
S.	aureus,	Staphylococci	 	 	 1	(2)	 	






















Bifidobacteria	 0	 0	 2	(4)	 0.15	
S.	aureus	 7	(6)	 1	(5)	 3	(7)	 1	
S.	pyogenes	 0	 0	 0	 1	
Fusobacterium	 2	(2)	 1	(5)	 0	 0.47	
Enterobacteriaceae	 35	(31)	 5	(23)	 16	(32)	 0.65	
Staphylococci	 0	 0	 2	(4)	 0.15	
Lactobacillus	 0	 0	 0	 1	
	 	 	 	 	
Any	Mixed	 	 	 	 0.81	
S.	aureus,	Staphylococci	
&	Enterobacteriaceae	
	 	 1	(2)	 	
S.	aureus		
Enterobacteriaceae	
1	(1)	 	 	 	
Bifidobacteria,	
Enterobacteriacea	
























































































































































Change in Percentage positive for S. aureus



































Change in Percentage positive for Enterobacteriaceae






















































































Pellet qPCR results ranked
by Negative to Strong Positive










































































Baseline Plasma qPCR results ranked





















Bifidobacteria	 3	(3)	 0	 1	 1	
S.	aureus	 61	(52)	 14	(64)	 0.36	 0.66	
S.	pyogenes	 0	 0	 1	 1	
Fusobacterium	 0	 0	 1	 1	
Enterobacteriaceae	 81	(69)	 13	(59)	 0.46	 0.06	
Staphylococci	 61	(52)	 9	(41)	 0.49	 0.09	
Lactobacillus	 0	 0	 1	 1	
	 	 	 	 	
Any	mixed	 72	(61)	 11	(50)		 0.35	 	
S.	aureus,	Staphylococci	&	
Enterobacteriaceae	
25	(21)	 4	(18)	 	 	
S.	aureus	&	Staphylococci	 14	(12)	 1	(5)	 	 	
S.	aureus	&	Enterobacteriaceae	 9	(8)	 2	(9)	 	 	
Bifidobacteria,	S.	aureus,	&	
Enterobacteriaceae	
1	(1)	 	 	 	
Staphylococci,	
Enterobacteriaceae	
22	(19)	 4	(18)	 	 	
























































































































































































































































































































Week 72 Bacterial Load









































Week 12 Bacterial Load



































































































PreRandomisation	 Week	12	 0.072	 0.8	 0.03	
PreRandomisation	 Week	24	 0.47	 NA	 0.5	
PreRandomisation	 Week	72	 0.09	 0.39	 0.02	
Week	12	 Week	24	 0.63	 NA	 1	
Week	12	 Week	72	 0.28	 0.98	 0.19	


































Change in Bacterial Load (Median CFU















PreRandomisation	 Week	12	 0.14	 0.17	 -0.08	 0.75	 -0.12	 0.44	
PreRandomisation	 Week	24	 -0.07	 0.49	 NA	 NA	 -0.87	 0.33	
PreRandomisation	 Week	72	 0.14	 0.17	 0.19	 0.39	 -0.04	 0.81	























Bacterial load (Log CFU equivalents)





















































































Broad Range PCR versus S. aureus qPCR results































Broad Range PCR versus Enterobacteriaceae qPCR results





























Broad Range PCR versus Staphylococcus spp. qPCR results






































Broad Range PCR versus S. aureus qPCR (Pellets)

































Broad Range PCR versus Enterobacteriaceae qPCR


































Broad Range PCR versus Staphylococcus spp. qPCR































Broad Range PCR versus Bifidobacterium qPCR





























































































































































































































































































































































































































































































Phylogenetic Tree divided by ART randomisation 












−0.6 −0.4 −0.2 0.0 0.2


























































































































Phylogenetic Tree divided by ART randomisation, Negative Control OTUs removed



























































































Phylogenetic Tree divided by ART randomisation, Negative Control OTUs removed 
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PCoA of Baseline Pellets (unifrac, rarefied, negative
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PCoA of Baseline Pellets (unifrac, rarefied
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PCoA of Baseline Pellets (unifrac, rarefied
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PCoA of Baseline Plasma (unifrac, rarefied, negative
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PCoA of Baseline Plasma (unifrac, rarefied, negative
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PCoA of Baseline Plasma (unifrac, rarefied, negative






























































































































































































































































































































































































































































































































Change in Mean I−FABP (pg/ml) over time















PreRandomisation	 Week	12	 0.19	 0.05	 0.46	 0.05	 0.20	 0.26	
PreRandomisation	 Week	24	 -0.9	 0.85	 NA	 NA	 1	 1	
PreRandomisation	 Week	72	 0.02	 0.87	 0.55	 0.01	 0.01	 0.97	

































Log CFU equivalents (SYBRGreen)


















Log CFU equivalents (SYBRGreen)


















Log CFU equivalents (SYBRGreen)































































































Log CFU Equivalents at PreRandomisation
and Weight−for−age Z score
10
1000
























Log CFU Equivalents at PreRandomisation
and Height−for−age Z score
10
1000
























Log CFU Equivalents at PreRandomisation

























Log CFU Equivalents at Week 72
and Weight−for−age Z score (week 96)
10
1000
















Log CFU Equivalents at Week 72



















Log CFU Equivalents at Week 72































-0.07	 0.44	 -0.04	 0.87	 0.2	 0.16	 -0.12	 0.62	 -0.03	 0.75	
CFU	
equivalents	
Height-for-age	Z	score	 -0.06	 0.54	 0.17	 0.44	 -0.02	 0.86	 0.03	 0.8	 -0.08	 0.73	
CFU	
equivalents	






























-0.12	 0.24	 -0.15	 0.52	 0.04	 0.81	 	 	 	 	
CFU	
equivalents	
Height-for-age	Z	score	 -0.21	 0.03	 -0.11	 0.64	 -0.29	 0.08	 	 	 	 	
CFU	
equivalents	
BMI-for-age	Z	score	 0.11	 0.28	 0.10	 0.68	 0.36	 0.03	 	 	 	 	
























































Weight-for-age	Z	score	 -0.09	 0.33	 0.29	 0.19	 -0.09	 0.55	
Height-for-age	Z	score	 -0.05	 0.57	 0.17	 0.45	 -0.09	 0.51	


























Weight-for-age	Z	score	 -0.04	 0.65	 0.18	 0.42	 -0.06	 0.71	
Height-for-age	Z	score	 -0.02	 0.85	 0.3	 0.19	 -0.34	 0.04	
BMI-for-age	Z	score	 0.04	 0.7	 0.15	 0.52	 0.29	 0.08	






























Weight-for-age	Z	score	 -0.03	 0.75	 -0.35	 0.12	 0.05	 0.75	
Height-for-age	Z	score	 -0.13	 0.17	 -0.36	 0.03	 -0.12	 0.39	


























Weight-for-age	Z	score	 -0.04	 0.65	 0.18	 0.4	 -0.05	 0.78	
Height-for-age	Z	score	 0.11	 0.25	 0.11	 0.63	 -0.05	 0.77	
BMI-for-age	Z	score	 -0.20	 0.04	 0.13	 0.58	 -0.07	 0.66	




















































































































































































































Number	 29	 72	 	 287	 	
Median	age	(IQR)	 1.8	(1.2-2.3)	 2	(1.3-3.7)	 0.48	 2.9	(1.8-4)	 0.03	
ART	group	 	 	 	 	 	
Naïve	 29	 42	 <0.001	 176	 <0.001	
Experienced	 0	 1	 	 24	 	
Gulu	(naïve)	 0	 29	 	 87	 	
Admitted	 15	(52%)	 32	(46%)	 0.52	 104	(36%)	 0.11	
	 	 	 	 	 	
Event	Name	 	 	 0.13*	 	 <0.001*	
Meningitis	 0	 0	 	 2	 	
Epilepsy-	fits-	convulsions	 0	 0	 	 2	 	
Toxoplasmosis	of	the	brain	 0	 2	 	 3	 	
Acute	otitis	media	 0	 4	 	 13	 	
		
183	
Chronic	otitis	media	 4	 1	 	 11	 	
Upper	Respiratory	Tract	
Infection	
1	 4	 	 27	 	
Tuberculosis		 0	 1	 	 6	 	
Pulmonary	Cryptococcus	 0	 1	 	 0	 	
Pneumonia	 7	 25	 	 57	 	
Conjunctivitis	 0	 1	 	 2	 	
Diarrhoea	 2	 9	 	 20	 	
Urinary	Tract	Infection	 1	 1	 	 9	 	
Candida	Balanitis	 0	 0	 	 1	 	
Herpes	Zoster	(Varicella	
Zoster)	-	cutaneous	
0	 1	 	 0	 	
Rash	-	erythematous	or	
maculopapular	
1	 0	 	 6	 	
Tinea	-	athletes	foot	-	fungal	
infection	of	foot	or	skin	
0	 0	 	 3	 	
Cellulitis	 0	 0	 	 2	 	
Impetigo	 0	 1	 	 1	 	
Folliculitis	-	furuncles	-	
carbuncles	
0	 0	 	 1	 	
Lymphadenopathy	 0	 1	 	 0	 	
Anaemia	with	clinical	
symptoms	
0	 1	 	 2	 	
Anaemia	with	no	clinical	
symptoms	
1	 0	 	 0	 	
Kaposi's	sarcoma	lymph	nodes	 0	 2	 	 0	 	




6	 10	 	 54	 	
Malaria	 3	 4	 	 45	 	





2	 2	 	 8	 	
Unknown	 0	 0	 	 1	 	

























1646	 		 Yes	 	 Presumed	Sepsis,	blood	culture	negative		 No	 13.4.11	
1.8	 0	 07-Jul-
11	





2874	 	 Yes	 	 Chronic	otitis	media,	not	admitted,	no	investigation	recorded	 No	 8.10.11	
3.5	 -1	 05-Oct-
11	
1268	 	 No	 	 Upper	respiratory	tract	infection	 No	 24.11.11	
1.8	 -2	 03-Oct-
11	
4868	 	 Yes	 	 Pneumonia,	No	investigation	recorded	 Yes	 27.10.11	
3.1	 -1	 24-Nov-
11	
1070	 	 Yes	 	 anaemia	 No	 12.12.11	
3	 -2	 30-Mar-
11	





1275	 5431	 Yes	 	 Undiagnosed	fever	 No	 12.6.11	
0.7	 -2	 15-Mar-
11	
1250	 	 Yes	 	 Diarrhoea	&	possible	urinary	tract	infection	 No	 4.4.11	&	1.4.11	
1.1	 -1	 04-Nov-
11	
4095	 	 Yes	 	 Pneumonia.	No	investigation	recorded	 Yes	 30.11.11	
4.4	 0	 09-Nov-
11	





1408	 	 No	 	 Presumed	sepsis	&	anaemia,	no	investigation	recorded	 Yes	 13.10.11	
3.3	 -1	 17-Jun-
11	
2251	 	 Yes	 	 Chronic	suppurative	otitis	media,	ear	swab	Proteus	mirabilis,		 No	 24.6.11	
0.8	 -4	 06-Jun-
11	
1830	 	 No	 	 Upper	respiratory	tract	infection.	No	investigation	recorded	 No	 1.8.11	
2.9	 -1	 14-Oct-
11	
1845	 	 Yes	 	 Bacteraemia,	No	investigation	recorded	 No	 2.11.11	
1.5	 -2	 28-Oct-
11	
5996	 	 Yes	 	 Pneumonia	 Yes	 25.11.11	
2.1	 -1	 04-Nov-
11	
3995	 	 No	 	 Presumed	sepsis		 No	 15.2.12	
3.1	 -1	 07-Sep-
11	
1468	 	 No	 	 Presumed	sepsis		 No	 26.10.11	
1.5	 -5	 30-Sep-
11	
1619	 	 No	 	 Pneumonia.	No	investigation	recorded	 Yes	 17.11.11	
1.8	 -5	 10-May-
11	
1759	 	 No	 	 Presumed	sepsis	 No	 26.6.11	
4.3	 -1	 19-Sep-
11	
6011	 6065	 No	 	 Chronic	suppurative	otitis	media.	No	investigation	recorded	 No	 8.11.11	
1.2	 12	 25-May-
11	
	 82	 Yes	 	 Acute	Diarrhoea.		No	investigation	recorded	 Yes	 11.4.11	
1.2	 -3	 8-Apr-11	 1272	 0	 Yes	 	 Plasmodium	falciparum	malaria	 Yes	 16.5.11	
4.4	 12	 2-May-
11	
	 	 Yes	 	 Septic	ulcer,	Staphylococcus	aureus	on	swab	 No	 2.5.11	






487	 	 Yes	 	 Pneumonia	 Yes	 8.7.11	
4.7	 -2	 14-Sep-
11	
































W12	 	 200	 80	
W72	 	 272	 58	










W12	 	 187	 132	
W72	 	 121	 98	
2.7	 Naïve	 60	 Blood	 Escherichia	coli	 Presumed	
Sepsis	




W12	 Ent:	3	 60	 95	
W72	 	 123	 134	









W12	 	 	 <20	
W72	 	 97	 215	









W12	 Bif:	6	 220	 61	
W72	 	 10	 153	
1.8	 Naïve	 32	 Urine	 Candida	sp.	 Pneumonia/	
Diarrhoea/	
presumed	






sepsis	 W12	 	 108	 137	
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Illumina	P5	adapter	 Index	 Padding	 785F	primer	
Primer	
ID	
AATGATACGGCGACCACCGAGATCTACAC	 TCCCTTGTCTCC	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc0	
AATGATACGGCGACCACCGAGATCTACAC	 ACGAGACTGATT	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc1	
AATGATACGGCGACCACCGAGATCTACAC	 GCTGTACGGATT	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc2	
AATGATACGGCGACCACCGAGATCTACAC	 ATCACCAGGTGT	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc3	
AATGATACGGCGACCACCGAGATCTACAC	 TGGTCAACGATA	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc4	
AATGATACGGCGACCACCGAGATCTACAC	 ATCGCACAGTAA	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc5	
AATGATACGGCGACCACCGAGATCTACAC	 GTCGTGTAGCCT	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc6	
AATGATACGGCGACCACCGAGATCTACAC	 AGCGGAGGTTAG	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc7	
	 	 	 	 	AATGATACGGCGACCACCGAGATCTACAC	 ATCCTTTGGTTC	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc8	
AATGATACGGCGACCACCGAGATCTACAC	 TACAGCGCATAC	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc9	
AATGATACGGCGACCACCGAGATCTACAC	 ACCGGTATGTAC	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc10	
AATGATACGGCGACCACCGAGATCTACAC	 AATTGTGTCGGA	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc11	
AATGATACGGCGACCACCGAGATCTACAC	 TGCATACACTGG	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc12	
AATGATACGGCGACCACCGAGATCTACAC	 AGTCGAACGAGG	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc13	
AATGATACGGCGACCACCGAGATCTACAC	 ACCAGTGACTCA	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc14	
AATGATACGGCGACCACCGAGATCTACAC	 GAATACCAAGTC	 TACCGGGACTTA	 GGATTAGATACCCBRGTAGTC	 Fbc15	
	 	 	 	 	1175R	read	2	primer	sequence	(Reverse	primer)	
	 	
	 	 	 	 	
Illumina	P7	adapter	 Index	 Padding	 1175R	primer	
Primer	
ID	
CAAGCAGAAGACGGCATACGAGAT	 GCATATGCACTG	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc32	
CAAGCAGAAGACGGCATACGAGAT	 CAACTCCCGTGA	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc33	
CAAGCAGAAGACGGCATACGAGAT	 TTGCGTTAGCAG	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc34	
CAAGCAGAAGACGGCATACGAGAT	 TACGAGCCCTAA	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc35	







CAAGCAGAAGACGGCATACGAGAT	 TGCAGTCCTCGA	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc37	
CAAGCAGAAGACGGCATACGAGAT	 ACCATAGCTCCG	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc38	
CAAGCAGAAGACGGCATACGAGAT	 TCGACATCTCTT	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc39	
CAAGCAGAAGACGGCATACGAGAT	 GAACACTTTGGA	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc40	
CAAGCAGAAGACGGCATACGAGAT	 GAGCCATCTGTA	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc41	
CAAGCAGAAGACGGCATACGAGAT	 TTGGGTACACGT	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc42	
CAAGCAGAAGACGGCATACGAGAT	 AAGGCGCTCCTT	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc43	
	 	 	 	 	CAAGCAGAAGACGGCATACGAGAT	 TAATACGGATCG	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc44	
CAAGCAGAAGACGGCATACGAGAT	 TCGGAATTAGAC	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc45	
CAAGCAGAAGACGGCATACGAGAT	 TGTGAATTCGGA	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc46	
CAAGCAGAAGACGGCATACGAGAT	 CATTCGTGGCGT	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc47	
CAAGCAGAAGACGGCATACGAGAT	 TACTACGTGGCC	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc48	
CAAGCAGAAGACGGCATACGAGAT	 GGCCAGTTCCTA	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc49	
CAAGCAGAAGACGGCATACGAGAT	 GATGTTCGCTAG	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc50	
CAAGCAGAAGACGGCATACGAGAT	 CTATCTCCTGTC	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc51	
CAAGCAGAAGACGGCATACGAGAT	 ACTCACAGGAAT	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc52	
CAAGCAGAAGACGGCATACGAGAT	 ATGATGAGCCTC	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc53	
CAAGCAGAAGACGGCATACGAGAT	 GTCGACAGAGGA	 AACACGTTTTA	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc54	








	 	 	 	 	
Illumina	P5	adapter	 Index	 Padding	 785F	primer	
Primer	
ID	
AATGATACGGCGACCACCGAGATCTACAC	 CTCTCTAT	 ACGTGCGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc0	
AATGATACGGCGACCACCGAGATCTACAC	 TATCCTCT	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc1	
AATGATACGGCGACCACCGAGATCTACAC	 GTAAGGAG	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc2	
AATGATACGGCGACCACCGAGATCTACAC	 ACTGCATA	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc3	
AATGATACGGCGACCACCGAGATCTACAC	 AAGGAGTA	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc4	
AATGATACGGCGACCACCGAGATCTACAC	 CTAAGCCT	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc5	
AATGATACGGCGACCACCGAGATCTACAC	 CGTCTAAT	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc6	
AATGATACGGCGACCACCGAGATCTACAC	 TCTCTCCG	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc7	
	 	 	 	 	AATGATACGGCGACCACCGAGATCTACAC	 TCGACTAG	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc8	
AATGATACGGCGACCACCGAGATCTACAC	 TTCTAGCT	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc9	
AATGATACGGCGACCACCGAGATCTACAC	 CCTAGAGT	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc10	
AATGATACGGCGACCACCGAGATCTACAC	 GCGTAAGA	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc11	
AATGATACGGCGACCACCGAGATCTACAC	 CTATTAAG	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc12	
AATGATACGGCGACCACCGAGATCTACAC	 AAGGCTAT	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc13	
AATGATACGGCGACCACCGAGATCTACAC	 GAGCCTTA	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc14	
AATGATACGGCGACCACCGAGATCTACAC	 TTATGCGA	 ACGTACGTACGT	 GGATTAGATACCCBRGTAGTC	 Fbc15	
	 	 	 	 	1175R	read	2	primer	sequence	
	 	
	 	 	 	 	
Illumina	P7	adapter	 Index	 Padding	 1175R	primer	
Primer	
ID	
CAAGCAGAAGACGGCATACGAGAT	 TAAGGCGA	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc32	
CAAGCAGAAGACGGCATACGAGAT	 CGTACTAG	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc33	
CAAGCAGAAGACGGCATACGAGAT	 AGGCAGAA	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc34	
CAAGCAGAAGACGGCATACGAGAT	 TCCTGAGC	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc35	
CAAGCAGAAGACGGCATACGAGAT	 GGACTCCT	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc36	
CAAGCAGAAGACGGCATACGAGAT	 TAGGCATG	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc37	
CAAGCAGAAGACGGCATACGAGAT	 CTCTCTAC	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc38	
CAAGCAGAAGACGGCATACGAGAT	 CGAGGCTG	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc39	
CAAGCAGAAGACGGCATACGAGAT	 AAGAGGCA	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc40	
CAAGCAGAAGACGGCATACGAGAT	 GTAGAGGA	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc41	
CAAGCAGAAGACGGCATACGAGAT	 GCTCATGA	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc42	
CAAGCAGAAGACGGCATACGAGAT	 ATCTCAGG	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc43	
	 	 	 	 	CAAGCAGAAGACGGCATACGAGAT	 ACTCGCTA	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc44	
CAAGCAGAAGACGGCATACGAGAT	 GGAGCTAC	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc45	
CAAGCAGAAGACGGCATACGAGAT	 GCGTAGTA	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc46	
CAAGCAGAAGACGGCATACGAGAT	 CGGAGCCT	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc47	
CAAGCAGAAGACGGCATACGAGAT	 TACGCTGC	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc48	
CAAGCAGAAGACGGCATACGAGAT	 ATGCGCAG	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc49	
CAAGCAGAAGACGGCATACGAGAT	 TAGCGCTC	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc50	
CAAGCAGAAGACGGCATACGAGAT	 ACTGAGCG	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc51	
CAAGCAGAAGACGGCATACGAGAT	 CCTAAGAC	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc52	
CAAGCAGAAGACGGCATACGAGAT	 CGATCAGT	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc53	
CAAGCAGAAGACGGCATACGAGAT	 TGCAGCTA	 AGTCAGTCAGCC	 ACGTCRTCCCCDCCTTCCTC	 Rrcbc54	













































































































Baseline	 qPCR	 	 	 	 	 SYBR	 	 	 	 	 I-FABP	 	 	 	 	












total	 119	 22	 55	 89	 20	 119	 22	 55	 89	 20	 119	 22	 55	 89	 20	
total	missing	 9	 0	 4	 0	 0	 9	 0	 4	 0	 0	 10	 2	 9	 0	 0	
Sample	not	
available	
9	 	 4	 	 	 9	 	 4	 	 	 9	 	 8	 	 	
Assay	Failure	 	 	 	 	 	 	 	 	 	 	 1	 2	 1	 	 	
Unknown	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Week	12	 qPCR	 	 	 SYBR	 	 	 I-FABP	 	 	 	 	 	 	 	 	
	 Naïve	 Experienced	 Gulu	 Naïve	 Experienced	 Gulu	 Naïve	 Experienced	 Gulu	 	 	 	 	 	 	
Died	 0	 0	 2	 0	 0	 2	 0	 0	 2	 	 	 	 	 	 	




119	 22	 53	 119	 22	 53	 119	 22	 53	 	 	 	 	 	 	
total	missing	 11	 3	 5	 11	 3	 6	 12	 3	 16	 	 	 	 	 	 	
Sample	not	
available	
11	 3	 5	 11	 3	 5	 11	 3	 15	 	 	 	 	 	 	
Assay	Failure	 	 	 	 0	 0	 1	 1	 	 1	 	 	 	 	 	 	
Unknown	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Week	72	 qPCR	 	 	 SYBR	 	 	 I-FABP	 	 	 	 	 	 	 	 	
	 Naïve	 Experienced	 Gulu	 Naïve	 Experienced	 Gulu	 Naïve	 Experienced	 Gulu	 	 	 	 	 	 	
Died	 3	 0	 2	 3	 0	 2	 3	 0	 2	 	 	 	 	 	 	
Loss	to	Follow	up	 4	 0	 2	 4	 0	 2	 4	 0	 2	 	 	 	 	 	 	




112	 22	 51	 112	 22	 51	 112	 22	 51	 	 	 	 	 	 	
total	missing	 2	 0	 7	 3	 0	 7	 3	 1	 12	 	 	 	 	 	 	
Sample	not	
available	
2	 	 7	 3	 	 7	 3	 	 10	 	 	 	 	 	 	





































































Table	 1.	 Characteristics	 of	 the	 clustering	 and	 distribution	 of	microbial	 translocation	
markers	among	children	from	a	Ugandan	site	of	CHAPAS	3	trial.	
Characteristics	 Cluster	1	 Cluster	2	 Cluster	3	 Cluster	4	 P-value	
	 	 	 	 	 	 	N	(%)	 105	(42)	 120	(48)	 11	(4)	 13	(5)	
	
	 	 	 	 	 	 	ART	at	baseline	
	 	 	 	
0.0036	
	
ART	naive	 57	(54)	 50	(42)	 6	(55)	 7	(54)	
	
	
ART	experienced	 14	(13)	 5	(4)	 0	(0)	 3	(23)	
	
	
HIV	negative	 34	(32)	 65	(54)	 5	(45)	 3	(23)	
	
	 	 	 	 	 	 	Virally	suppressed	at	W96	
(<100	copies/ml)	
	 	 	 	
<0.0001	
	
Yes	 65	(62)	 32	(27)	 3	(27)	 3	(23)	
	
	
No	 6	(6)	 14	(12)	 3	(27)	 6	(46)	
	
	
HIV	negative	 34	(32)	 65	(54)	 5	(45)	 3	(23)	
	
	
Viral	load	missing	 0	(0)	 9	(8)	 0	(0)	 1	(8)	
		 	 	 	 	
I-FABP	pg/ml*	 176	(139)	 187	(191)	 158	(72)	 192	(115)	 0.93	
16S	rDNA	**	 48	(46)	 61	(51)	 6	(55)	 6	(46)	 0.86	
Bifidobacterium	spp.	**	 0	(0)	 0	(0)	 0	(0)	 0	(0)	 -	
Staphylococcus	aureus**	 3	(4)	 5	(10)	 0	(0)	 0	(0)	 0.58	
Streptococcus	pyogenes**	 0	(0)	 0	(0)	 1	(9)	 0	(0)	 0.05	
Fusobacterium	spp.**	 1	(1)	 1	(1)	 1	(9)	 0	(0)	 0.21	
Enterobacteriaceae**	 47	(45)	 30	(26)	 5	(45)	 1	(8)	 0.006	
Staphylococcus	spp.	**	 0	(0)	 0	(0)	 0	(0)	 0	(0)	 -	
Lactobacillus	spp.**	 1	(1)	 1	(1)	 0	(0)	 0	(0)	 0.54	
*I-FABP:	Intestinal	fatty	acid	binding	protein,	mean	(standard	deviation)	
**Number	of	samples	testing	positive	using	PCR.	Sensitivities	from	0.5-500	colony	forming	unit	(CFU)	
equivalents	when	compared	with	standard	of	known	CFUs	depending	on	assay.	
	
